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ABSTRACT 
 
Building Information Modeling (BIM) is defined as the parametric modeling for a building. BIM 
allows construction stakeholders to design and construct buildings virtually. BIM solutions enable 
architects and engineers to more accurately visualize, simulate, and analyze building performance in 
the planning stage. BIM as a real-time interactive and collaborative communication system which has 
the potential to help assist project stakeholders to collaborate for managing sustainable construction 
and building throughout in design, construction and throughout the lifecycle by improving sustainable 
construction performance. Therefore BIM can achieve feedback from material changes, design changes 
and orientation changes fairly quickly. Current efforts in bridging BIM and sustainable construction 
still remain limited. Meanwhile, local construction industry also shall accept the emergence of new 
technologies like BIM due to the increasing business competitiveness in the globalization era. This 
phenomenon shows that BIM is increasing importance in achieving sustainability construction by 
increasing quality, and in some instances, achieving designs that would be impossible without digital 
design and fabrication. This paper reports an intensive literature review on current development of 
BIM in construction industry and its importance to integrate into sustainable construction. The 
Integration of BIM tools and sustainability is very important for the future of design industry since the 
ultimate goal of both targets archived efficiency. 
 
Keywords: BIM, Sustainable Construction and Application of Sustainable Construction. 
 
Introduction  
 
Awareness of the importance of sustainable development has been growing around the globe for the last few 
decades. Sustainable development is a simple idea of ensuring a better quality of life for everyone, now and for 
generations to come. It means achieving social, economic and environmental objectives at the same time. 
Building Information Modeling (BIM) is defined as the parametric modeling of a building (NIBS, 2007). Simply 
stated BIM allows the project team to virtually design and construct the building. BIM is not only a 
technological innovation, but also a significant shift in the overall design process (Hyatt.B.A, 2011). The most 
recent McGraw-Hill Smart Market Report found that “71% of contractors report positive results with the use of 
BIM”. Additionally, the report states “contractors see many of the most obvious and dramatic benefits of BIM.” 
Finally, the report showed that contractors are adopting and using BIM faster than any other group in the 
industry, increasing to 50% in 2009 from 13% in 2007 (Young et al. ,2009). Once a BIM model is developed, 
and then starts the sustainability assessment.  
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BIM is fundamentally both a software approach and a method of designing and constructing a building by the 
use of highly coordinated and internally consistent computable information about the building; all the way from 
conceptual design, through construction, to post construction and asset management. This is where countless 
extra value can be extracted from the BIM model, yielding an even larger return from the initial capital 
investment. Research shows that BIM is being broadly adopted across the construction industry with over 50% 
of each segment architect, engineers, contractors and owners (AEC/O) utilizing the tools at moderate levels or 
higher (2008). BIM is now increasingly used as an emerging technology to assist in conceiving, designing, 
constructing and operating the buildings in many countries, notably in the United States. Other countries 
including Finland, Singapore, Denmark and Norway have also adopted BIM (Wong et al, 2009).   
 
The current effort directed at integrating a BIM with sustainable building rating systems (Biswas et al. 2008) is 
an attempt at addressing this issue.  BIM allows architects and engineers to become “digital” master builders 
who are able to see the building, its materials, its structure, and its performance in real time as it’s being 
designed, and (more importantly) before the design is converted to very expensive bricks and mortar or more 
likely metal studs and gypsum board. At the same time, this model can very efficiently provide a fully 
coordinated set of conventional documents that is accurate and reliable.  
 
This paper discuss about, application of BIM for managing sustainable construction in construction industry. By 
using this BIM concept, this paper will study the benefits and the application in planning phase which is in 
design stage, to ensure better quality of life for the future.  
 
Sustainable Construction 
 
Sustainable construction also is describe as a subset of sustainable development, which includes design, 
tendering, site planning, and organization, material selection, recycling, and waste minimization (Langston and 
Ding, 2001). According to Charles J. Kibert, sustainable construction could be best defined as the creation and 
responsible management of a healthy built environment based on resource efficiency and ecological principles 
(Malik et al, 2002). Sustainable construction is generally used to describe the application of sustainable 
development to the construction industry. There are six main principles for sustainable construction, presented 
by Kibert, C.J., University of Florida (Miyatake, Y., 1996). The principles are:  
 Minimization of resource consumption  
 Maximization of resource reuse  
 Use renewable and recyclable resources  
 Protect the natural environment  
 Create a healthy and non-toxic environment  
 Pursue quality in creating the built environment. 
 
BIM in Sustainable Construction 
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In the construction industry tremendous level of coordination is needed in an environment where the 
collaboration of a number of organizations is crucial during the duration of one project (Alshawi & Faraj 2002, 
33). BIM technologies can lead to major productivity improvements by integrating the work of the construction 
project network (Taylor & Bernstein 2008). Building information modeling covers geometry, spatial 
relationships, light analysis, geographic information, quantities and properties of building components (for 
example manufacturers’ details). BIM can be used to demonstrate the entire building life cycle, including the 
processes of construction and facility operation. Quantities and shared properties of materials can be extracted 
easily. If BIM is to be applied in a total sense, a model should be able to contain all the required information to 
collaborate, predict and make decisions regarding design, construction, operation, cost, and maintenance of a 
facility prior to construction. No project has yet fully realized the total scope of BIM. BIM is core to Autodesk’s 
sustainable design approach for building performance analysis and simulation (Autodesk, 2009). According to 
Liu, Z. et al., (2011) the existing construction related BIM applications are used contribute to:  
 
 lower net information costs and risks;  
 quick first response in early stage of design to make building safer;  
 efficient monitoring lower operation cost;  
 better views of facilities for better decision makings;  
 reduced project cost and risks; and  
 better building environmental performance  
BIM applications are predominantly used for decision making, and lean or sustainable building construction and 
performance analysis, such as energy and water analysis are used in pre-construction stages.  
 
Benefits of BIM in Sustainable Construction 
 
Building Information Modeling technology has arrived and is being used by designers, contractors and suppliers 
to reduce their costs, increase quality, and in some instances, achieve designs that would be impossible without 
digital design and fabrication. With BIM, much of the data needed for supporting performance analysis is 
captured naturally as design on the project proceeds. By using a building information model, designers can 
analyze how a building will perform even in the very early stages of design and armed with this information, 
they can quickly evaluate design alternatives and make better decisions to iterate on a greener design (Robert, 
2005). According to Liu, Z. et al., (2011), Reinhardt, (2009) and Samuelsson (2008), some of the factors that 
contribute to BIM’s ability to improve certainty include: 
i. Use of pre-design BIM tools improves project planning, coordination of program, cost and schedule 
projections, and clearly communicates of intent to the design team and various design options for 
sustainability can be pursued in parallel and automatically tracked in the model. (Onuma Planning 
Systems, Trelligence and Revit) 
ii. Easy to produce 2D, 3D and 4D visualization of any aspect of the design to improve understanding and 
the quantity and quality of decision making at all design stages. 
iii. Better assurance of program compliance through ongoing analysis of the building model against owner 
requirements. (Solibri) 
iv. Integrated energy, sustainability and day lighting analysis tools allow better early decisions resulting in 
higher performance buildings and increased long-term value. (Ecotect) and (Graphisoft) 
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v. Better cost control from the beginning of projects through early comparative estimates and feedback 
during design. (Beck Technology) 
vi. Advanced visualization techniques can be used for solar studies and to produce 3D renderings and 
construction animations of a green project. (Revit and Ecoteck). 
 
Design Optimize 
 
BIM with Autodesk Revit Building support design optimization by letting architects develop and study multiple 
design alternatives (green or not) simultaneously within a single model (Autodesk Revit, 2005). The ability to 
create drawings and details directly from the model (and have the software automatically coordinate these with 
the model) improves the efficiency and accuracy of green certification. Schedules of building material quantities 
can be obtained directly from the model to determine percentages of material reuse, recycling, or salvage. 
 
 
 
Energy Optimization 
 
Building Information Modeling systems, such as Autodesk’s® Revit®, can provide information for energy 
analysis. They can be used to evaluate lighting design and options, are in conjunction with their material take-off 
capabilities, and can generate documentation necessary for LEED™ certification (Autodesk, 2005). 
Environmental performance and life cycle costs are more predictable and better understood (Azhar, et.al, 2008). 
 
Daylighting 
 
Revit Building changes by allowing the design team (rather than expensive lighting labs) to undertake the 
modelling, measurement, and documentation of complex interior daylighting within their standard design 
environment (Autodesk Revit, 2005). 
 
Application of BIM For Managing Sustainable Construction 
 
There is an opportunity for BIM to offer valuable controlling features and analysis tools, to manage and maintain 
the original information of client needs through the design process (Penttila 2007, Baldwin et al. 1998). 
According to Liu, Z. et al., (2011) by adopting BIM technology, integrated project delivery (IPD) (AIA 2007) 
fosters a great degree of communication and promotes intense collaboration among the project team to enhance 
profitable, effective, and efficient project management (Hardin 2009). The Autodesk Green Building Studio 
web-based service enables faster, whole-building energy, water, and carbon emission analyses of a Revit-based 
building design.  
 
The desktop tools in Autodesk Ecotect Analysis provide a wide range of functions and simulations, helping 
architects and other users to understand how environmental factors will impact building operation and 
performance in the early planning phase (Autodesk, 2009). It covers a wide range of simulation and analysis 
functions required to truly understand how a building design will operate and perform. Environmental design 
principles, such as solar, thermal, shading, lighting, and airflow, are most effectively addressed in the early 
phases of the design process (Holness, et al, 2006). 
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The Autodesk Green Building Studio web-based service enables architects and other users to perform faster 
analyses of a Revit-based building design, from within their own design environment, directly over the Internet. 
This helps streamline the entire analysis process and enables architects to get faster feedback on their design 
alternatives making green design more efficient and cost-effective. Users can then explore design alternatives by 
updating the settings used by the service and rerunning the analysis, or by revising the building model itself in 
the Revit-based application and then rerunning the analysis. The output also summarizes the water usage and 
costs, and electricity and fuel costs; calculates an ENERGY STAR score; estimates photovoltaic and wind 
energy potential; calculates points toward LEED day-lighting credit; and estimates natural ventilation potential 
(Autodesk, 2009). 
 
Conclusion 
 
The sustainability of a new building is based on many factors including water savings, energy efficiency, 
materials selection, etc. These factors are heavily influenced by a building’s architectural design, site design and 
supporting civil infrastructure, and of course the design of the building systems. As a result importing BIM in 
programs such as 3ds Max Design, Ecotect, and Revit Architecture, it can achieve feedback from material 
changes, design changes and orientation changes fairly quickly. The Integration of BIM tools and sustainability 
is very important for the future of the design industry since the ultimate goal of both, targets efficiency. The 
initial benefits of BIM were seen through the lens of economics: by making building design, construction, and 
maintenance more efficient, we can ultimately deliver a better project value at a lower construction cost and 
Sustainable Design also has emerged out of global concern for the state of our natural environment.  
 
Moreover, there is no perfect software application that is capable of containing all of the information created 
about the whole life cycle of a building. BIM is a specialized tool that is designed to solve this problem although 
there is some imperfection due to the following legal issues incurred, but it can be resolved by making some 
amendment on the current contract used or develop some new terms in protecting the BIM user as it is becoming 
more and more important in sustainability. 
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